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(71) We, Kobes BtaixoNO Zoo AX* 
a Swiss Body Corporate of Baarerstrasse 
57. CH 6300 Zng. TSwilzedand, do hereby 
daclflrc ths invf-ntron, for which, we pray that 
5 a potent may bo granted to ua, and the 
method by which it is to be performed to 
b& particularly described in and by the 
following statement:^ 

invention relates to a plant fox 
10 recovering a volatile solvent dnring tho 
drying of a web coated on one side with, 
one or more materials carried by the solvent 
Hie tenn "web" bas a very broad mean- 
ing and may refer to paper* taMflea or 
15 foSs, of plastics materials ox metals. 
Similarly, the term **flolveat * is not 
restricted to organic volatile disrrirnriing 
rlrMs bat covers any volatile liquids, in* 
' blading inorganic liquids, even, water i£ 
20 their recovery appears desirable for any 
reason whatever. 

The coating compositioott used to coat 
the carrier web peed not essentially contain 
its solid ccristrtnents In dissolved form. The 
25 plant according to -die invention may also 
be used for drying coating campoadonB 
based cm dispersions and tor the recovery of 
the distribntmg fluids reckoned therein. 
The terai^oating" is applicable to any 
30 layer wWch has been formed commnonsf? 
and which is applied to a carrier web 
material pre treattd if necessary and which 
layer is dnsd by evaporating the distributing 
fluid. 

35 • Hence, a plant according to the hwentfon 
may form the drying solvent recovery sec- 
tion of a coating plant, in which substances 
dzstntrated in a volatile distributing fluid 
condensable by cooling are appHed to a 

40 carrier web, whereafter the ojsrrihxmng 
fluid is. evaporated by heating so that the 
coating is dried. 

In known plants of the land described it 
is usual to promote the evaporation, of the 

45 * solvart by heating the web from the nncoatod 
side, e*g., by contact with a h eating element. 

Jfi any tfsjip 4t is convmrtinnnl to xcznuvc 
tie solvent vapors by a strong. air stream 



from the evaporation zone, With vapors of 
combustible liquids, this operation reqmres 50 
the movement of large volumes of air* .The 
proportion of the solvent vapors in the 
exhausted air must not form an explosive 
mixture. The large excess of ai " required 
rentiers difficult toe recovery of the, solvents 55 
Iffy a. samp le conden sa tion and. even by 
absorbents, TOth. inexpensive solvents, such 
as benzine* acetone, or low alcohols in most 
cases it appears to be more economical for 
this reason not to recover the solvent at aU 60 
end to blow off the mixture of air and sol- 
vent vapors into the air. This practice often 
results in a nuisance to the neMibourhood 
and sometimes endangers me health of near* 
by residents. 6*5 

It is an object of the invention to avoid . 
the above described disadvantages and to 
enable an economically justified recovery 
of solvents. . 

According to the mventirm* there is pro- 70 
vided a plant for recovering a volatile sol- 
vent during the drying of a web coated on 
one side with such volatile solvent serving 
as a carrier for a material to be deposited 
on the web upon evaporation of the solvent, 75 
the plant .comprising a casing having an . 
entry and exit for the passage of the web 
into and out of fits casing, euidc means 
being provided to guide the web in its 
passage through the rasing, a heater being 80 
positioned within the casing to heat one 
face of a web whan guided by said guide 
'means, at least one condenser being posi- 
tioned wiihla the ^ y fr g to lie opposite the 
beater facing, spaced from, and juxtaposed 85 
'with the other moo of such web. 

The invention wifl be described more 
folly hereinafter with reference to the 
drawing, in which Big. 1 is a sections! view 
showing a simple embodiment of the ap- 90 
paratns according' to the mvention with 
means for moving the web along a substan- 
tially vertical path, Fig. 2 is an enlarged 
view showing a portion of Fig. 1. Fig. 3 is 
sfao a sectional view showing; another em- 95 
bodimnnt of the invention with means for 
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moving the web along a* horizontal path, faced by a juxtaposed condenser 9 through 
Pig. 4 is a broken-away view showing a which a cooling liquid 9b flows and which 
modification of die apparatus, of figure 3. causes the solvent vapours escaping from the 
Fig. S shows an embodiment ctf the inven- web to condense on the surface 9a of the 
5 tian c ompr ising a rotary heating element, condenser. 70 
and Kg. 6 is an enlarged view showing the When the web 1 has travelled through 
mcan$ for receiving and delivering the web the evaporating zone 13 defined by 'die first 
in an apparatus as shown in Fig, 5. heater 5, the web is moved over the pre- ^ 

In accordance with Fig. 1. a web 1 is fcrably hfiattd reversing roller 6", which like 
10 moved from a coating plant, now shown the roller 4. is contacted by the rear side of 73 
in the Figure, hi a horizontal direction to a the carrier web 2. When the web has been 
deflecting (Le, guide) roller 4 in such a reversed by roller 6 to move in the opposite 
manner that the coating 3, which still con- direction* the web is conducted upwardly 
tains almost all solvent, is on top. The rear from roller 6" over a second heater 7, which 
IS side 2 of the web contacts the deflecting may be designed lfte the heater 5. It will 80 
roller 4 and the web 1 extends downwardly he of advantage to select for this heater 7 
from the roUer 4 at right angles to a further a somewhat higher temperature than that 
guide roller c~. Between the rollers 4 and 6 of the heater 5. The heater 7 is faced by a 
the web is guided over a heater 5, condenser 10, which is designed nice the 

20 That snrfice 5a of the heater wmch faces condenser 9. 85 
the web ia shown in Fig. I as being sfcghfly After having left the evaporating space 
cambered in the direction of travel of the defined betwen tho heater 7 and the con- 
web. Whereas me heating surface 5a might denser 10, the web is wi&drawn around a 
alternatively be flat; the web can be guided deflecting roUer 8. . 
23 more exactly in case of a slight enrvamre. It is emphasized that unlike &e roflem 4 90 
By suitable measures, the heater 3 is and 6 the* deflecting roller 8 contacts the 
maintained at a temperature which is selec- coating 3. Whereas said coating will be 
ted according to the solvent to be removed already dry at this point if the apparatus 
and by the heat transfer from the heater to according to the invention is properly 
30 the carrier web; Generally, the temperature adjusted, it is recommended to provide this 95 
of the heating surface wm be con trolled roller £ with a cover layer which prevents 
within a range between a temperature just the coating of the web from sticking to the 
below the boiling point of tho most volatile roller even under the most adverse cificum- 
constituent of the application mixture and a stances. This cover layer may consist, eg, 
35 temperature Just above the boning point of of silicone rubber, polytetiafluoroethylene 100 
the high boiling point constituents. Gen- or similar material, 
orally, if the carrying webs are relatively The heaters 5 and 7, the cendensers 9 and 
thick or have a low thermal conductivity, 10 and the reversing roller 6 are jointly 
paper, a bigger temperature of the enclosed by & casing 11, which is provided 
40 heating surface will be selected than e& at its Upper wall with apertures for passing 105 
with coatmg of metal foils. tho web through the wan casing. The axes 

Within the scope of the mvention, differ- or the deflecting rollers 4 and 8 arc desirably 
ent temperatures may be provided hi differ- disposed approximately in the pi*"* 0 f the 
cut zones of the heating surface* For upper waif of the casing. This arrangement 
45 instance, the upper portion of the hearer 5 of the rollers enables the space within the 110 
may be maintained at a lower temperature casing to be sealed to a large extent from 
than the lower portion. the environment. This will be explained 

As is shown in Fig. 2 the heater 5 may be hereinafter, 
heated in in own manner by a flowing heat- In operation, the layer 3 is first h«**H 
50 ing fluid Sb, such as hot water. Alternatively, by Its contact with the heater 5 so that the 115 
other heat transfer liquids or vapor may solvent gradualy evaporates from the layer, 
be used. Knafly, the heater may be heated The vapour 13 mis the space between the 
by electric energy. In case of heatmg with web and tho condenser 9. Because the con- 
• hot liquids or vapor, the heating fluid is denser is ma^Awus* at & temperature below 
55 suitably conducted in a countercurrent. With the dew point of the respective distributing HO 
re f erence to Fig. 1, this means that the fluid, the vapor will rrmdf*T%y% on the sur- 
hcating fluid is introduced into the lower face of the condenser and a liquid turn 14 
poition of the heater 5 and Is withdrawn of pore solvent wifl bo formed, which fitm 
from the upper portion thereof, near the as shown in Fig. 2, flows down that surface 
GO deflecting roller 4. In this case the tan- af the condenser fawng the web. 125 
peraturo will be lower in the upper portion Whereas the distance s of the condenser 
of the heater than in the lower portion end from the coated surface should be mini- 
excessively abrupt temperature changes in mixed; it can hardly fall below about 5 
the coating win be avoided, millimetres. This lower limit is imposed by 

65 Tho heated zone of tho web 1 is directly the following cfocumsiniioesz 130 
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In any event there has to be avoided that 
irregularities of the coaling, wrinkles in the 
web oi the like cause the coating to contact 
the opposite surface 9a of the oondenser 9. 
5 Depending on the nature of the distributing 
fluM used for coating, the condensate 
to a greater or lessor extent wb4 thjc cooHng 
surface, Particularly if the svuUiiig is poor, 
4he iinaid may condense ou the condenser 
1.0 in the form of more or less spherical, dis- 
crete droplets. For this reason, the distance 
of ' the tfmfi tP*** from the coated -web 
must be so large that any liquid droplets to 
be expected wiD not contact the web- Be* 
15 cause the condensate flows^ down on the 
condenser r the resulting liquid film 14 may 
increase in ftfefaiaM to wards the lower end 
of the condenser. This fact must also be 
taken into account In selecting the distance 
20 of the cmKlflTiscr from the web. 

For this reason it will be desirable to 
adjustably mount the condessexs within the 
enclosure, as is indicated, e>&, by the screws 
12 in Fig. L 
25 Similar' remarks are appbeable to the 
adjustment of the distance of "the condmsec 
10 the heater 7. The condensate which 
has been collected by the condensers 9 and 
1() flows down and leaves the casing by a 
30 drainpipe 15. 

The space between the two heaters 5 and 
7 affords no advantage either for the evap- 
oration or for the condensation but is a 
non-useful space. It has been found that an 
35" excessively large non-useful or dead space 
renders an adjustment of steady-state drying 
conditions more difficult because the solvent 
vapors tend first to fill that dead space 
before a uniform condensation begins and 
40 solvent drains through the drainpipe 15 at 
the rate el which solvent enters the plant 
with she coating through the entrance, For 
this reason, the dead space is suitably re- 
duced in size by the provision of finer mem- 
45 bets 17, 

Because the vapors of almost all dis- 
tributing fluids in question are heavier than 
air. the solvent vapors remain stagnant in 
the enclosed space in the casing and displace 
50 the air In the arrangement shown. For this 
reason, the mem fact that the entrance aTl ^ 
exit for the web are provided at the top of 
the casing preven t s to a % large extent an 
escape of solvent vapors into the environ* 
55 meat Because the movement of the web 
Imparts movement to the adjacent gas 
phfl ff* at the roller 4 air is entrained into the 
evaporating space and solvent vapors arc 
entrained by the moving web into the open. 
60 For tins reason it is recommended to seal 
the pq syag 1 ^ for the web in the casing walls 
as far as possible. In this connection it might 
appear □brio us to move the web into the 
ho using and out of the same throiujh narrow 
<$5 dots only* It baa boon found, fcowever, that 



those portions of the web which move with- 
out restraint perform certain movements 
transversely to their own plane, e-g* flut- 
tering movements, ch 0 '"^ in sag in response 
to a rfrmiff* in tension, and the like, so that 
an enact control of the web movement as it 
passes through the housing waS is not 
ensured. For this reason It is recommended 
to arrange the deflecting rollers 4, 8 in the 
plane of the casing 11 so that the web lies 
firmly on the deflecting roller end does not 
perform transverse movements. 

The heaters and coolers need not be 
vertically arranged. As is shown m Fig. 3, 
the mvention'rnay also bo applied to an 
arrangement in which the web is moved 
substantially horizontally through the dry- 
ing chamber. As in Pig, 1, the drying cham- 
ber comprises a space which is enclosed by 
a casing 31, the passages for the web 1 
being again *dtnP t *^ at the top of the casing 
31. Hie web path itself is again defined by 
deflecting rollers (24 and 26). The underside 
of the casing 31 is partly formed by a con* 
denser 29, which fe Bfi^hHy sloped down- 
wardly from right to left and extends below 
the horizontal portion of the web. The con- 
densate 14 deposited on the condenser 29 
is dr ained through the drainpipe 15, as In 

*%he coating on the web 1 is again dis- 
posed on the outside as related to the 
deflecting rollers 24 and 2d so that said 
toilets as well as me heater 25 disposed 
above the web contact the nncoated side of 100 
the web only. 

The drying chamber within the casing is 
sealed from the outside air by measures 
described more fairy hereinafter. At the 
entrance, an adjustable bar 33 is provided, 105 
which should be moved as closely as pos- 
sible to the coating.- Slight leaks are not 
significant at mis point because the move- 
ment of the web tends to p r eve nt an escape 
of vapors opposite to the &rec&m of travel 110 
of the web. At the exit the seal is effected 
in that the deflecting roller 26 contacting the 
tear side of the cooperates with a fur&er 
rifflecrtng Toiler 28, which contacts the 
coated side of the web and is partly wrapped 115 
(Looped) by the latter. Almost no solvent 
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vapors can escape through the gap- between 
the rollers. 2£ and 28. Resilient sealing lips 
34 are provided on those sides of the rollers 
24, 26 and 28 reverse to the web, which lips 120 
prevent an escape of solvent at these points. 
Because me drying chamber is scaled 
from the outside air, almost no air can 
*mtar the casing so iftfl* the mjbtfnre is above 
the upper explosion limit and the risk of an 125 
explosion is much reduced. An explosive 
rnSrnre- is present only whfle starting the 
plant Le. before the solvent vapors have 
displaced the air from the casing. The time 
in which aa cocploHrrc mixture may be 130 



PAGE 8/20 1 RCVD AT 6/8/2005 6:48:20 PM [Eastern Daylight Time] ' SVR: USPT0-EFXRF-1J3 ' DNIS:8729306 * CSID:612 331 7401 ' DURATION (mm-ss):07-22 



06/08/2005 17:52 FA1 612 331 7401 IPLM GROUP , P. A. @009 



1,401,0*1 



present is much reduced "by the pro vision of 
a filler member 17. 

It is apparent from Fig. 3 that the heater 
is cfivMed into fcmr parts 25a, 25b, 25e. and 
254, each of which is provided with oozes 
95 (identified only at the heaters 25a and 
25b) in which. &&, electrically heated 
heating rods axe inserted. Alternatively, a 
heating flnid may be conducted through the 
bores 35. The dtvisiim of the heater into a 
plurality of parts is recommended to 
adjustment of the temperature most favour- 
able to the actual degree of dryness of the 
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end of the drying zone, the 
re may be increased above the 
coifing point of the solvent bo as to ensure 
complete drying of the coating. 

Fig, 4 shows a modification of the con- 
denser for a drying plant as shown in Fig* 
3* The condenser is divided into several 
coaling elements 30a to 30c Gaps 32 are 
provided between the individual cooEng 
elements, which axe downwardly tnclined 
towards die gaps. The intermediate cooling 
elements 305, 30c and 30d are approxi- 
mately roof-shaped- The condensate flows 
over the inclined surfaces shown to the 
gaps 32 and then through the latter into a 
runnel-like .collecting space and to the 
'drainpipe 15* 

It U TpwmiTi ruriwMft to divide the con- 
denser only in the direction of travel of the 
web. as Is shown in Fig. 4> which means 
that each cooling element ggtenflg through- 
out the width of -die web. This arrangement 
will avoid non^irnrfhrm drying of the web 
and formation of stripes dried to different 
degrees. Similar xeraam are appHcahle to 
arrangement of th e heaters 25a — 25d 
shown inFig. 3. The rtrcflrrting roller 28 is 
desirably also provided with a nonstick 
materia^ as is the roller 8 in Big. I. This 
will be 'particularly desirable if a coating of 
a pressure-ffinsitive adhesive, u for a 
self-adherent tape* is contemplated! 

The drying and sorve at re covery plant 
shown in Fig. 5 differs from the one de- 
scribed hereinbefore mainly by the use of a 
rotary hearer. The carrier web 1 moves from 
a supply roll. 41 through a coating unit 42, 
shown here diagranurkllcally only to a 
deflecting xpHar 44. which has substantially 
the s ame function as the roTTen? 4 and 24 
in Figs. 1 and 3, respectively, La. to ensure 
an exact gnidanoe of 'the web where it 
moves through the casing 51 enclosing the 
drying chamber. The web then wraps a 
heated drum 45 with a looping angle of 
almost 300° and at the end of the areolar 
path around the drum emerges .from the 
enclosed drying chamber around a deflecting 
roller 48* provided with a non-stick coating. 
The web may then eiflwsr be supplied to 
' ' T treating stations, Indicated at 60, 
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with optional interposing of additional 
foq^nfing rollers, as m ti ?eatM * at 434 or the 
web may be directly wound up as Tnrticated 
at 61. La the lower third of the space en- 
closed by the casing 51, a condenser 49 is 
positioned and Is shown here as a cooling 
tub, which extends not only around 
approximately the lower third of the peri- 
phery of the bearing drum 45 but also over 
part of Its end face. The casing 51 is pro- 
vided with a window 52, which permits one 
to observe the condittoi of the web im- 
mediately before cxrtering into the gap be- 
tween the drying drum 45 and the condenser 
49. 

The heating drum 45 may be heated by 
any desired m eans . The drum may be 
heated by a direct supply of steam, by heat 
trangfar oils as well as by electric power. 

The solvent expelled from the coating 3 
of the web as a result of the supply of heat 
condenses on the surface of the condenser 
49 and flows down alaus file same and 
through the drainpipe 15, A siphon trap 16 
is suitably provided In the drainpipe 15 to 
prevent any Ingress of air into the drying 

The vapdrtight passage of the web through 
the casing 51 w5l be described in detail 
with reference to Fig. 6, With its uncoated 
rear side, the web 1 contacts the roller 44 
and is downwardly deflected by the latter 
through about 45°. The casing 51 is pro- 
vided with a sealing strip 53 where the web 1 
wraps around the roller 44- The strip 53 is 100 
secured to a flange of the casing by a 
screw 53$. which extends through en oval 
aperture 53d in the sealing strip 53 so mat 
the latter can be adjusted at right angles to 
the surface of the web, Le., radially to me 105 
roller 44. The axis of the deflecting roller 
44 has- in the plane of one wall of the 
casing 51, i.e. the upper wall 51c according 
to Fig. 6L Tub reverse side of the roller 
44 passing through the casing wall may be 110 
scaled by a resilient searing lip 54a which 
slides directly on me surface of the roller 
44. 

The exit for the web can be sealed more 
easily since deflecting here is effected over 115 
the coated side of the web. Specifically, the 
coating 3 of the web 1 contacts the deflect- 
ing toner 48, which is again provided with a 
non-stick cover-layer and is wrapped by the 
wDb approximately for half of the periphery 120 
of the roller. The uncoated rear side of the 
web may be sealed by means of an elastlo 
sealing Bp 54*. 

Another gating Hp 54c is provided on 
the reverse side Of the deflecting roller and 125 
like the sealing lip 54a slides directly on the 
surface, of the roller 48. In view of the 
direction of movement of the roller, the 
sealing lip S4o is provided on the inside of 
the casing 51.- As indicated at 55 in Fig. 6, 130 
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another seahng may be provided at the 
bearings and. if required, at the end faces 
of ths rollers 44 and 43. 

5 WHAT TO CLAIM IS:— 

' 1. A plant for recovering a -volatile 
solvent during &0 drying of a web coated 
on pup side with, such volatile sohent serv* 
ing a* a carrier for a materiel to be deposited 

10 an the web upon evaporation of ths solvent, 
tfap pjant c ompri sing a casing having an 
entry and ezrt fortes passage of the web 
into and out ol the casing, mine means be- 
ing- provided to guide the web in its passage 

15 through tne casing, a hearer being positioned 
within die casing to neat one face of a web 
when guided by said guide means, at least 
one condenser being positioned within the 
casing to Be opposite 4ho healer, faofrng, 

20 spaced from, and juxtaposed with the other 
face of such web. m g , . 

2. A plant according to claim 1> wherein 
a pair of apertures providing the said entry 
and eadt of tie casing fa disposed at or 

25 adjacent to an uppermost portion of sic 

3. A plant according to claim 1 or dann 
2, wherein the guide means includes one 
guide member located adjacent the casing 

30 entry and another guide member located 
adjacent the casing exit 

4, A plant according to claim 3„ wherein 
the saH guide members comprise rotters the 
axes of rotation of which, ate disposed in 

35 too plane of a wall of the casing. 

5, A I**"* according to any preceding 
ffofr 11 , wherein the beater is stationary and 
is divided into a plurality of parts, the parts 
being beatable independently of each other. 

40 6. A plant according to any preceding 
dflim, wherein a web 1$ provided which is 
guided by said guide m eans . 
7. A plant according to claim S and 



claim 6. wherein each heater part extends 
the width of the web. 

&> A plant accoTrrmg to any One- 01 
claims 1 to 4, or according to claim 6 when, 
dependant on any one of claims % to 4, 
wherein a rotary h**1r f is provided which 
is disposed to be in contact with the web 
whereby the peripheral velocity Of the 
heater is equal to mo velocity of such web. 
9. A plant according to any preceding 

riRhn^ wherein the condenser is mounted so 

as to be adjustable as regards its distance 

from the weh. . 
10l A plant according to claim 9, waere- 

in. the condenser is mounted by means of 

adinstaufe screws. 
U- A plant according lo any preceding 

claim wherein a filler 4s provided in the 

easing to occupy a ncn-uscxul space within 

the casing. 

12. A plant according to any preceding 
claim, wherein a. lower part of the casing 
has a drain for condensed solvent 

13. A plant for recovering a volatile 
solvent during the drying of a web sub- 
stantially as described with, reference to the 
accompanying drawings- 

14. A plant according to claim 1 sub- 
stantially as described herein. 

15. A method of operating a plant 
according to any preceding claim* mclntnhg 
the step of driving the web through, the 
casing wifli the face of the web which faces 
the condenser coated with a voiaJUc solvent 
carrying material to be deposited on the 
web. 
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